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DETAILED ACTION 
Specification 

The disclosure is objected to because of the following informalities: 
The very last line of paragraph 4 on page 2 of the specification that reads "A 
fiber-optic Interferometer is typically formed by two reflectors, each placed at the" is 
repeated as the first line of page 5. One of these lines should be removed. 
Appropriate correction is required. 

Claim Objections 

Claims 15, 20, and 27 are objected to because of the following informalities: 

As to claim 15, the phrase "interrogating optical reference device" in the third line 
of this claim should read "interrogating an optical reference device." 

As to claim 20, the phrase "interrogate the sensor with light from light" in the sixth 
line of this claim should read "interrogate the sensor with light from the light." 

As to claim 27, the phrase "from light source" at the beginning of the seventh line 
of this claim should read "from the light source." 

Furthermore, as to claim 27, the limitation "the downhole parameter" appears in 
line 4 of this claim, and there if insufficient antecedent basis for this limitation. 

Appropriate correction Is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 2. 5-7, 20. 22, and 23 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Davis et al. (USPN 6,403,949). 

Davis discloses a device that measures wavelengths of signals, and wavelength 
and frequency measurements of a device exemplify the same concept. Therefore, the 
device of Davis can also be used to measure frequencies. 

Regarding claim 1, Davis discloses a method for sensing, comprising: 

Interrogating at least one optical sensor (108, 110, 112) (column 8, lines 28-32); 

Interrogating at least one optical reference device (206b) co-located with the 
optical sensor (Figure 6) (column 8, lines 28-32); 

Extracting a sensor optical frequency parameter from a signal received from the 
sensor (column 7, lines 65-67); 

Extracting a reference optical frequency parameter from a signal received from 
the reference device (column 9, lines 15-21); and 

Generating a corrected sensor optical frequency parameter based on the sensor 
and reference optical frequency parameters (column 9, line 22 to column 10, line 20 and 
column 4, lines 32-41). 

In regards to claim 2, the optical sensor of Davis' device is sensitive to at least 
one measurand (temperature and pressure - column 8, lines 11-13)) and the reference 
device is insensitive to the at least one measurand (temperature only - column 8, lines 
34-37).' 
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Regarding claim 5, at least one of the optical sensors and the reference device of 
Davis comprises an optical waveguide Bragg grating (206b, 108, 110, 112). 

In regards to claim 6, the optical sensor and the reference device of Davis each 
comprise a Bragg grating optically coupled to a common lead waveguide (column 8, 
lines 47-55). 

Regarding claim 7, at least one of the sensor optical frequency parameter and 
reference optical frequency parameter comprises a change in an optical waveguide 
Bragg grating center frequency (column 2, lines 25-32). The device uses wavelengths of 
peaks in a spectrum of light to compensate for systematic error in the sensor 
measurements. 

In regards to claim 20, Davis discloses a sensor system comprising: 

A light source (204a) for generating interrogating light signals; 

At least one optical sensor (108, 1 10, 1 12) optically coupled with the light source; 

At least one optical reference device (206b) co-located with the sensor and 
optically coupled with the light source; and 

Control circuitry (Figure 6) configured to interrogate the sensor with light from the 
light source to generate a sensor signal (column 8, lines 28-32), interrogate the 
reference device with light from the light source the generate a reference signal (column 
8, lines 28-32), extract a sensor optical frequency parameter from the sensor signal 
(column 7, lines 65-67), extract the reference optical frequency parameter from the 
reference signal (column 9, lines 15-21), and generate a corrected sensor optical 
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frequency parameter based on the sensor and reference optical frequency parameters 
(column 9, line 22 to column 10, line 20 and column 4, lines 32-41). 

Regarding claim 22, the at least one optical reference comprises an optical 
waveguide Bragg grating (206b), and the reference optical frequency parameter 
comprises a change in center frequency of the optical waveguide Bragg grating (column 
2, lines 25-32). The device uses wavelengths of peaks in a spectrum of light to 
compensate for systematic error in the sensor measurements. 

In regards to claim 22, the reference and sensor of Davis' device share a 
common lead waveguide (Figure 6 and column 8, lines 47-55). 

Claims 10, 11, 27, and 29 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kersey (USPN 5,227,837). 

In regards to claim 10, Kersey discloses a method for sensing at least one 
parameter comprising: 

Interrogating a sensor interferometer (23) to generate a sensor signal responsive 
to the parameter (column 2, line 68 to column 3, line 3); 

Interrogating a reference interferometer (27) co-located with the sensor 
interferometer to generate a reference signal insensitive to the parameter (column 3, 
lines 3-6, column 3, lines 19-30); 

Extracting a sensor phase from the sensor signal (column 3, line 66 to column 4, 

line 1); 

Extracting a reference phase from the reference signal (column 4, lines 1-4); and 
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Generating a corrected sensor phase based on the sensor phase and the 
reference phase 

Regarding claim 11, the sensor interferometer and reference interferometer of 
Kersey's device share a common lead optical waveguide (17). 

In regards to claim 27, Davis discloses a sensor system comprising: 

A light source for generating interrogating light signals (15); 

At least one sensor interferometer (23) sensitive to a parameter (29); 

At least one reference interferometer (27) co-located with the sensor 
interferometer and configured to be insensitive to the parameter; and 

Control circuitry (55) configured to interrogate the sensor interferometer with light 
from the light source to generate a sensor signal (column 2, line 68 to column 3, line 3), 
interrogate the reference interferometer with light from the light source the generate a 
reference signal (column 3, lines 3-6, column 3, lines 19-30), extract a sensor phase 
from the sensor signal (column 3, line 66 to column 4, line 1), extract the reference 
phase from the reference signal (column 4, lines 1-4), and generate a corrected sensor 
phase based on the sensor and reference phases (column 5, line 55 to column 7, line 
13). 

Regarding claim 29, the sensor interferometer and reference interferometer 
share a common lead waveguide (17). 

Claim Rejections - 35 USC § 103 

Regarding claims 9, 27, and 28, it has been held that a recitation with respect to 
the manner in which a claimed apparatus is intended to be employed does not 
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differentiate the claimed apparatus from a prior art apparatus satisfying the claimed 
structural limitations. Ex parte Masham, 2 USPQ2d 1647 (1987). The sensing device 
and method claimed is intended to be used to measure parameters in an environment, 
such as the environment of a wellbore. 

Allowable Subject Matter 

Claims 3, 4, 8, 12-14, 21, 24-26, and 30-32 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

Claims 15-19 are objected to under the minor informalities as stated in this office 
action, but would be allowable if rewritten to overcome these objections. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

As to claims 3, 4, 24, and 25, the prior art of record, taken alone or in 
combination, fails to disclose or render obvious a method of scaling a reference optical 
frequency parameter by multiplying the parameter by a factor based on the ratio of the 
light signal frequencies used to Interrogate the reference and sensor devices, along with 
the rest of the limitations of said claims. 

As to claims 8, 21 , and 26, the prior art of record, taken alone or in combination, 
fails to disclose or render obvious the use of a sensor laser as a reference device in a 
method for sensing, along with the rest of the limitations of said claims. 

As to claims 12-14 and 30-32, the prior art of record, taken alone or in 
combination, fails to disclose or render obvious a method of scaling a reference phase 
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by multiplying the phase by a factor based on the ratio of the light signal frequencies 
used to interrogate the reference and sensor devices, along with the rest of the 
limitations of said claims. 

As to claims 15-19, the prior art of record, taken alone or in combinations, fails to 
disclose or render obvious the method of interrogating a reference device and optical 
sensor co-located with each other, and correcting the sensor signal for errors due to 
Doppler shifts based on the reference signal. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marissa J. Detschel whose telephone number is 571- 

272- 2716. The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley, Jr. can be reached on 571-272-2059. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http.7/pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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